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Entrez Gene Tutorial 

NCBI's Entrez Gene provides gene-based information such as 
chromosome location, sequence, expression, structure, functional, 
and homology data. Each record represents a single gene from an 
organism.  Entrez Gene includes organisms for which there is a 
RefSeq genome record.  

In this exercise, we will learn how to obtain information about a 
human gene such as: 

- mRNA, genomic, and protein sequence 
- general gene and protein information  
- homologs from other eukaryotes 
- known SNPs, and whether the SNPs in the coding region alter                                                

the function of the protein product 
- phenotypes associated with mutations 
- protein structure 

The course will also cover the advantages of Entrez Gene such as 
efficient searching options and availability of gene-specific 
information for all completely sequenced genomes, including bacteria 
and viruses.  

The following handout includes the screen shots of Exercise 1. 

Exercise 1 

Retrieve human entries related to "prion protein" in Entrez Gene. Identify the 
gene for prion protein (PRNP). Name the map location of this gene on the human 
genome. What is the function of this protein? What are the alternate gene 
symbols? Name the phenotypes associated with the mutations in this gene. 
 
Is the RefSeq mRNA record reviewed? How many alternatively spliced products 
have been annotated for the gene?  
 
To obtain information about the homologs from other eukaryotes, click on the 
Homologene link. Change the Display option to "Alignment Scores". How great is 
the percent identity between the human and mouse proteins? View the alignment 
by clicking on the "Blast" link.  
 
Go back to the Entrez Gene report. Identify the clinically-associated variations 
annotated on this gene by clicking on the SNP link. Next, Select the 
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“Clinical/LSDB” tab. How many of them are missense (nonsynonymous) 
changes? To determine whether known SNPs in the coding region of a gene are 
associated with any phenotype, access the OMIM record by clicking on the icon. 
Compare the missense changes from the SNP report with the "ALLELIC 
VARIANTS" in the OMIM record. Are there any SNPs known to cause a change 
in the function of the prion protein?  
 
Go back to the Entrez gene report. To view the site of mutation in the 3D 
structure, superimpose the protein sequence on the 3D-structure of the human 
prion protein.  Select the GENPEPT link for NP_000302 under the section 
“Genomic Region, Transcripts and products”.  Then select “Related Structure” 
from the Links menu. Select “All similar MMDB” from the display drop-down 
menu and click Go. Next, click on the first arrow representing the related 
structure and then on the “Get 3D-structure data” button.  Identify and highlight 
the residue corresponding to the mutation site the 3D structure. 
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Exercise 2 

Retrieve human entries related to "colon cancer" in Entrez Gene. Identify the 
gene MLH1. Name the map location of this gene on the human genome. What is 
the function of this protein? What are the alternate gene symbols? Name the 
phenotypes associated with the mutations in this gene. 
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Is the RefSeq mRNA record reviewed? How many alternatively spliced products 
have been annotated for the gene?  
 
To obtain information about the homologs from other eukaryotes, click on the 
Homologene link. Change the Display option to "Alignment Scores". How great is 
the percent identity between the human and mouse proteins? View the alignment 
by clicking on the "Blast" link.  
 
Go back to the Entrez Gene report. Identify the variations annotated on this gene 
by clicking on the geneView in dbSNP link. How many of them are missense 
(non-synonymous) changes? To determine whether known SNPs in the coding 
region of a gene are associated with any phenotype, access the OMIM record by 
clicking on the "Yes" link under the OMIM column in the SNP report. Compare 
the non-synonymous changes from the SNP report with the "ALLELIC 
VARIANTS" in the OMIM record. Are there any SNPs known to cause a change 
in the function of the MLH1 protein?  
 

Go back to the Entrez gene report. To view the site of mutation in the 3D 
structure, superimpose the protein sequence on the 3D-structure of E.coli multL 
protein.  Select the GENPEPT link for NP_000240 under the section “Genomic 
Region, Transcripts and products”.  Then select “Related Structure” from the 
Links menu, click on the first arrow representing the related structure and then on 
the “Get 3D-structure data” button.  Identify and highlight the amino acid 
corresponding to the human MLH1 isoleucine 32 on the 3D structure. What is the 
amino acid at this position in the E.coli protein? Based on this information, do you 
think the I32V mutation in the human protein will alter its function?  

 
 
 


